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FAST FLUX TEST FACILITY INTERIM EXAMINATION AND
MAINTENANCE CELL: PAST, PRESENT, AND FUTURE

J. R, Vintent
Westinghouse Hanlord Company
P.O. Box 1970, Mail Stop N2-33

Richland, Washington 99352
(509) 376-4203

ABSTRACT

The Fast Flux Test Facility Interim Examination and Maintenance Cell
was designed to perform interim cxamination and/or disassembly of
experimental core components [or final analysis clsewhere, as well as
maintenance of sodium-wetted or neutron-activated internal reactor
parts and plant support hardware, ‘The Interim Examination anid
Maintenance Cell equipment developed and used for the [irst ten years
ol operation has been primarily devoted to the disassembly and
cxamination of core componcent test assemblics. While no major
reactor cquipment has required remote repair or maintenance, the
Interim Examina Cxamination and Maintenance Cell has served as the
remole repair facility for its own in-cell equipment, and several innova-
tive remote repairs have been accomplished. The lnterim Examination
and Maintenance Cell's demonstrated versatility has shown its
capability to support a challenging future.

I. INTRODUCTION

The Fast Flux Test Facility (FITTF) is a U.S. Government-owned
400-MW (thermal) sodium-cooled fast reactor plant designed for
irradiation testing of nuclear reactor fuels and materials, salety rescarch
and development (R& D), equipment demonstration for liquid- meial
fast reactors, and advanced reactor coneept iesting, The FETE is
located on the Department of Energy’s Hanford Site near Richland,
Washington and is operated by the Westinghouse Hanford Company, a
wholly cwned subsidiary of Westingliouse Electric Corporation.

The Interim Examination and Maintenance (IEM) Cell s located
inside the FIFTF containment building and is used for disassembly and
examination of irradiated fuel and material experiments as well as
remete maintenance activitics. Some maintcaance has been performed
on the sodium-wetted grapple of FITTE's fucl assembly and long test
assembly refucling machine, the clased loop ex-vessel machine
(CLEM), but Y0% of IEM Cell availability has been devoted to core
component tests, Alil.ough some of the types of test assemblics
originally planned for processing in the IEM cell have not been
irradiated, others not originally planned have been designed, irradiated,
and processed, The IEM Cell equipment (o support these new tests has
been designed and installed as needed. The iEM Cell has served as the
remole repair facility for its own in-cell equipiment, and several

“innovative remote repairs that maintained Cell availubility have been
accomplished. ‘

11, IEM CELL DESCRIPTION

The 1EM Cell (Fig. 1) is a 16.8-m (55-It) high, four-level,
L-shaped, shiclded ot cell. Al in-cell equipment is designed to
operate in a dry argon atmosphere and in a high radiation cnvironment
(o' Gy/h [10% rad/h)). Itis designed o process 3.7 mand 12,2 m
(12 frand 40 1Y) long sodium-wetted reactor assemblics oricnted verti-
catly. The inside adjoacent sides of the ‘L and the end of the lower leg
are cquipped with master-slave manipulators (MSM) ot lead-glass
shicld windows. The lower leg of the ‘L', the 1EM Cell Annex, is
served by a wall-mounted bridge-type electro-mechanical manipulator
(EMM) (IFig 2) and a bridge crane, The other, larger leg, the Main
Cell, is served by a pedestal-mounted EMM (Fig, 3), and a bridge
cranc (IFig. 4). A ceiling valve provides access to a maintenance turn-
table (M'TT) (Fig. Sy that provides a platform for the transfer or main-
tenance of reactor or cell.equipment. Other cell ports in the ceiling and
walls are used for waste container, reactor test assembly, and small tool
transfers o and from the IEM Cell, Reaclor test assembly processing
cquipment includes the following:

A. Core Component Receiving Station

The corr component receiving slation is designed 1o receive core
molten sodium-filled core component pols containing core compouents
for transfer between the CLEM and 1EM Cell. "The station is attachied
to the contaminated gas suction manifold, which provides cooling ol
components by drawing cell atmosphere down around the pots, The
station has heaters that, in conjunction with cooling, maintain a prede-
termined wemperature, This station is mounted on an elevator thai raises
the station to aid CLEM access and lowers it for in-cell crane aceess.

The station consist of a support base assembly, support frame
agsembly, recciving container assembly, control console, and a sodium
catch pot,

B. Core Component Storage Sttion

The core component pot storage slation provides a place to store
core compoenent pots which contain cither a driver fuel or test assem-
bly. In addition, the station controls temperature the same way as the
Core Componeat Reeeiving Station, maintaining the sodium in a
molten siate. This allows for the removal ol core components or lor
programming the reinsertion of test assemblies aller they have been
measured,



The cure camponent pot storage station consist of a support frame
and two storage locations,

C. Sodium Removal System

The sodium removal system (Fig. 6) is used to remove residual
sodium from irmdiated core components, surveilfance and test
assermiblies after their removal from the reactor vessel, fuel handling
machine grapples, and sodium drip pots, '

The sodium removal system receives sodium-wetted items; main-
tains cooling to remove decay heat, when required; salely reacts and
removes the coatings of residual sodium; and drys the component, The
system operales with four distinet phases: (1) nonpressurized loading
phase, (2) moist gas cleaning phase, (3 water rinse phase, and
(4) drying phasc, \

D. Core Component Mcasuring Station

The corc component measuring station (Fig. 7) is designed Lo
measure specific dimensions: length, bow, twist, dilation, and surface
temperature profile of cleaned core components, These measurements
are used'to determine fuct assembly stability ducing irradiation and
high temperature exposure. The system is conneeted to the contam-
inated gas suction manifold to provide tmperature control while a
component is being measured,

The station is wall mounted with & moveable support structure,
and a measuring platform (Fig, 8).

E. Corec Componcnt Disassembly/Reassembly Station

The core component disassembly/reassembly station (D/RS)
(Fig. 9) is a track-mounted station with a telescoping tower that holds
ancd positions special wols. This unit can be moved between a locution
in the cell Annex with access from two adjacent window stations, the
Annex crane, and the wall-mounted EMM and a location in the main
cell bencath the 20-cm (8-in) ceiling port with access (o the Main Cell
cranc and-both EMMs. It is designed (o hold 3.7-m (12-11) assemblics
and the duct section of 12.2-m (40-11) assemblics, The telescoping,
tower can exert 5000 1b of foree for duct removal and position various
tools for disassembly/reassembly. i ‘

F. FFucl Pin Weighing Station

‘The fuel pin weighing station is used to identifying that fuel pin
with # reduced weight due to the escape of gascous and volatile fission
products from a fuel assembly pin bundle, The pin weighing machine is
a vibration-isolated electronic balance, A motor-driven arn positions i
cradle in front of the machine where a luel pin is plieed, supported by
a separately applicd collet-type end fitting, ‘The army is then driven
down and the pin is weighed as it hangs dircctly below the clectronic
balance. A rugged mounting structure, environmental shiclds, auxiliary
pin handling cquipment, and planned short-tenm cell installation help
avoid radiation damage and minimize the abuse of remote manual
operation.

G. Peripheral Container and Tool Storage Stations

The 11EM Cell s cquipped with a varicty of tool and storage
stations, most of which are attached to the cetl Hiner with a specinlly

designed mounting bracket that allovs temote removal or installation
as need dictates, Others are mounted to the MTT, which aids in their
aceess.

I, HQUIPMENT ORIGINALLY PLANNED AND DESIGNED
BUTNOT INSTALLED OR ACTIVATELD.

The following stations were originally planned for installation in
the 1M Cell, Some have been built and received initial testing, but 1o
date have not been required or'remote-operation perlected. As the need
lor these stations arises, they will l\c‘rcmotc‘ly installed in the cell,
tested for proper operation, snd placed in service.

«  Fuel pin gamma scanning station,
«  Tuel pan laser profilometry station,

+  Closed loop in-reactor nssembly D/RS (uscd to support
CLEM grapple maintenance).

«  Fuel pin phioto-positioning station,

o In-cell welding cquipment,

IV, INSTRUMENTED OPEN TEST ASSEMBLY DISASSEMBLY/
REASSEMBLY STATIONS.

The 12.2-m (40-1) assemblics have (wo support stagions. The
Muaterials Open ‘Test Assembly (MOTA) duct removal installation
(DRI station and the specimen removal/insertion (SRI) station, The
DRI and SR are wall mounted fixtures that support and position the
MOTA for duct and specimen installation/removal respectively, The
DRI can be positioned under the 1EM Cell 20-cm (8-in) ceiling port to
receive & MOTA, but when not in use it can be swung to the side
allowing room for other. components to aceess the port, The SREis
located to position the MOTA test train near MSMs and o viewing
window, The MOTA support on both units is a split, rotating collar
mounted in a clamshell clamp. A spur gear operated by an EMM wras
the collar, In this way the MOTA can be rotated 360" for aceess 1o all
sides. The support is mounted on two vertical shalts on lineur bearings
and can be moved up and down by means of i juck screw, This vertical
positioning allows MSMs to reach all operating points, Wiile the DRI
has only one support collar, the SRI has two to react the side loads
applicd during specimen removal,

V. INSTRUMENTED TEST ASSEMBLIES

The FIETF has the capability of on-line instrumentation
monitoring of reqctor core component assemblies during ircadiation,
These 12,2-m (40-11) long assemblics consist of o 3.7-m (12-01) long
in-core section with a 8.5-m (28-11) long instrument stalk. One
Absorber Open Test Asserbly (AOTA), a control rod material (e, bas
been processed, The MOTA, containing a setof material test
specimens, has become the principle instrumented assembly processed
in the 1M Cell, Seven have been completed to date, The MOTAS are
brought to the 11EM Cell where their outer ducts are removed, exposing
the test train for material-specimen removal, The speciniens are
shipped to the materials laboratory for sorting. Some are selected lor
testing while the rest along with new specimens are loaded in new
specimen holders and returned within ten days o the [EM Cell where
they are placed in the test train of new MOTA vehicles, Installation of
the outer ducts readies the MO'T'As for continued irrudiation ol a
specimen set,



VI, 3.7-METER (12-FOOT) ASSEMBLIES

“The original emphasis in processing core assemblics was to
characterize the pecformance of the original relerence driver fuel, The
1EM Cell now is assigned advanced fuels and materials test asseniblics
designed to test concepts for Tuture improved-performance cores lor,

liquid metal reactors und other reactor uscs, such as isotope production,

This work has primarily remained within the bounds ol the original
design of the basic cell processing cquipment, As new tests have been
created for isotope production, irradiated fuel pin reinsertion, space

- power reactor fuel development, and fuel exposure to record-high
burn-ups, the original 1M Cell equipment and support tooling have
‘required innovaiive modification and remote processing tochnigues ©
cxtend their funclion-into these areas. Special tools nnd lixtures that
allow handling the new assemblies have been developed. For example,
a special grapple was designed and built that could be attached 1o a
severed test duct, allowing it to be handled normally,

High bum-u) assemblics proved to be more difficult to disas-
semble due to their distortion, New cquipment that could maintain the
geonictry of a pin bundle of uneven length was required and buill,

A tool that smoothly pulls a row of fucl pins off of their rewining rails
has also proven Lo be a great success,

VII. REMOTE MAINTENANCE

Remote maintenance performed on plant equipment has includes!
cleaning and changing the CLEM grapple and cleaning and exchang-
ing fucl-handling machine drip pots. These procedures were initially
intended to be done in the [EM Cell but were readily done manually
because of fow radiation levels. As the grapple and drip pots becamie
more radionctive, the mainienance procedures were returned (o the
IEM Cell to reduce personnel radiation exposure.,

The 1EM Cell tooling and equipment were designed to be
remotely removed from the cell for maintenance and repair at an exter-
nal facility. However, as contamination levels increased, it became
more challenging to transler equipment out ol the cell and decon-
taminate it sulficiently before maintenance, A first response was 10
develop ashielded transler system to remove such cquipment. An
on-going cflort is being made Lo incorporate remole maintenance and
repair capabilitics into design modifications. Additionally, failure-
mode analysis has led to changes that greatly improve eguipment
reliability. The present emphasis is (0 do as much in-cell maintenance
as possible, For example, a key (el from a concentric shalt point on a
large picee of cell equipment. The retaining set serew was inaccessibic,
Removing the cquipment would put the 1EM Cell aut of servige lor
several weeks, A new key was welded to a cup with set screw inils
side. The key was inserted by MSM and held in place by the cup's set
SUrews,

Vill. CONCLUSION

The IEM Cell has performed well for its first ten years, meeling
the challenges and ever-changing requirements placed on it, Its
versatility demonstrates the capability to support o challenging (uturs,
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